Abstract. The fractal dimensions of graphs of the Weierstrass function with the WeylMarchaud fractional derivative are calculated with the techniques of K-measure and Kdimension. And the linear relationship between the fractal dimensions of graphs of the Weierstrass function and the orders of their Weyl-Marchaud fractional derivative is obtained. Graphs and numerical results of a given example verify this interesting connection.
Introduction
In [13] The function which is defined as (1.1) is often called the Weierstrass function. It is a prototype example of a function which is continuous everywhere but differentiable nowhere and has an exponent which is constant everywhere. Its graph is known to have a Box dimension, 2-α , for sufficiently large λ (see, for details, [1] ). Incidentally, the Weierstrass function is not just mathematical curiosities but occurs at several places. For example, the graph of this function is known to be a repeller or an attractor of some dynamical systems (cf. [1] ). This kind of function can also be recognized as the 1 To whom any correspondence should be addressed. characteristic function of Lévy flight on a one dimensional lattice, which means that the Lévy flight can be considered as superposition of the Weierstrass-type functions.
It is also very interesting to consider the fractal dimensions of fractal functions for the importance of the application of their fractal dimensions, such as fractal interpolation and nonlinear dynamics system. Other work can also be found in Refs. [3, 5, 6, 7, 8, 14, 15, 16] .
Let the Riemann-Liouville fractional calculus be defined as:
f be piecewisely continuous on (0, ) ∞ , and local integrable on [0, ) ∞ Definition 1.1 ( Cf. [9] ). Let . Then for , , we call [0,1] I = Now we are mainly interested in considering the Weyl-Marchaud fractional derivative of graphs of the Weierstrass function and the corresponding relationship. First we give the definition of the WeylMarchaud fractional derivative. [9, 11, 12] ). Let be a continuous function, , we call Where denotes the -dimension -measure of 
In this section, we discuss the connection between the orders of the Weyl-Marchaud fractional derivative and the fractal dimensions of graphs of the Weierstrass function.
For convenience, let denote the common value of the two dimensions of graphs of , i.e., ( ,
On the other hand, we know that for the Weierstrass function , it holds that(More details can be found in Ref. [ 
With (3.1) and (3.2), it is obvious that ( ) W t
Graphs and numerical results
Like [4] , we give graphs and numerical results of certain example. Example Let the Weierstrass function be defined as follows: 
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